Inflammatory response induced by candidate biomaterials of an implantable microfabricated sensor.
The implantation of synthetic medical devices is known to generate an immediate and complex material-related inflammatory response. Consequently, 15 candidate materials for a new microfabricated sensor were investigated. A human whole blood model that permits the interaction of all the putative inflammatory systems was used. The experiments were performed by administering 500 μL of lepirudin-anticoagulated blood in each well of a 24-well polystyrene microtiter plate preloaded with the respective materials. The degree of inflammation was evaluated by assessing four complement activation markers, six proinflammatory cytokines, and chemokines, the expression of monocyte tissue factor (TF), as well as platelet activation. The complement system was inhibited with the C5-inhibitor eculizumab. Three of the materials distinctly activated complement through the alternative pathway, whereas the rest of the materials were virtually inert. Notably, the same three materials induced a marked and selective expression of TF as well as the release of five of the six cytokines. All these increases were statistically significant (p < 0.05). Inhibition of complement by the C5-inhibitor virtually abolished TF expression and markedly reduced several of the cytokines, suggesting that complement is a particularly useful tool to reveal the immediate inflammatory-inducing properties of these biomaterials.